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(54) EASILY SINTERABLE YTTRIUM ALUMINUM GARNET POWDER 

(57)Abstract : 

PROBLEM to BE solvep : To obtain high purity easily sinterable yttrium 
aluminum garnet powder. 

SOLUTION: An aq. soln. that exhibits basicity is added to an acidic 
soln. contg. yttrium ions and aluminum ions in the ratio between 
yttrium and aluminum in formed yttrium aluminum garnet, precipitates of 
yttrium hydroxide and aluminum hydroxide are formed while keeping pH 
6.5-10 and the majority of the mother liquor is separated off. The 
remaining precipitates are dispersed in >0.1 time as much org. solvent 
as the precipitates by volume without drying optionally after the 
precipitates are washed once or more times and the majority of the 
washing water is separated off. The precipitates are then dried and 
calcined at 500-1, 400°O 
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1. This document has been translated by computer, so the translation 
may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. in the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The water solution which discovers basicity is added to the 
acidic solution included at a rate of the yttrium aluminum garnet 
which generates yttrium ion and aluminum ion. Precipitation of a 
hydroxylation yttrium and an aluminum hydroxide is made to generate, 
keeping pH at 6.5-10. Or multiple-times rinsing is carried out. this 
precipitation -- the precipitation which carried out separation 
removal of most mother liquors, and remained, or 1 more time — It is 
0.1 to the volume of precipitation, without drying the precipitation 
which carried out separation removal of most penetrant removers, and 
remained. The manufacture approach of the yttrium aluminum garnet 
powder of the sinterable nature characterized by carrying out 
temporary quenching at 500-1400 degrees c after distributing to the 
organic solvent more than the amount of double and drying 
subsequently. 

[Claim 2] The manufacture approach of the yttrium aluminum garnet 
powder of sinterable nature according to claim 1 which distributes to 
the organic solvent which hardly dissolves water, and is subsequently 
dried after distributing to the organic solvent which dissolves water 
first and carrying out separation removal of most liquids, in case 
precipitation of a hydroxylation yttrium and an aluminum hydroxide is 
distributed to an organic solvent. 
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DETAILED DESCRIPTION 

"Detailed Description of the invention] 

;oooi] 

>ield of the Invention] invention of this application relates to the 
manufacture approach of the yttrium aluminum garnet powder of the 
sinterable nature by the false alkoxide method, invention of this 
application relates to the manufacture approach of the yttrium 
aluminum garnet powder of sinterable nature useful also as high-class 
ceramic raw material powder, such as translucency sintered compacts 
and transparence sintered compacts, such as Na arc tube, a laser host 
ingredient, and an optical material of further the for objects for an 
oscillation, such as a scintillator, or for luminescence, and a 
corrosion resisting material, in more detail. 
[0002] 

[Description of the Prior Art] objects for an oscillation, such as a 
laser host ingredient and a scintillator, or the application as an 
optical material for luminescence was expected, and, as for a yttrium 
aluminum garnet, the single crystal ingredient has mainly been used. 
And the yttrium aluminum garnet of the polycrystal produced by the 
ceramic manufacturing method which can be made recent years more cheap 
came to attract attention. This yttrium aluminum garnet must be 
manufactured as a sintered compact with the high transparency which 
removed pore completely as above-mentioned since the main applications 
were optical materials, and development of the raw material powder 
which was excellent in reactivity, sinterable nature, and homogeneity 
for this implementation is needed. 

[0003] As the manufacture approach of the yttrium aluminum garnet 
polycrystal line substance, ammonia is added to the acidic solution 
containing yttrium ion and aluminum ion, and the method of carrying 
out coprecipitation, fabricating a hydroxylation yttrium and an 
aluminum hydroxide subsequently to, after carrying out temporary 
quenching, desiccation and, sintering them, and manufacturing them is 
learned for the former. However, when the precipitation which 
coprecipi tated in order to remove the impurity ion mixed from a mother 
liquor in the above-mentioned conventional method was washed, while it 
became jelly-like and filtration became difficult, when temporary 
quenching of the filtered precipitation was carried out, there was a 
problem that a detailed primary particle joined together firmly and 
formed big floe. 

[0004] Then, sulfate ion was made to exist in a mother liquor, and the 
approach (JP, 2-92817, A) which improved the conventional homogeneous 
precipitation method that the ammonia generated by the pyrolysis of a 
urea neutralized was developed, the precipitation obtained by this 
approach -- ** -- high -- it is granular and excels in filterabili ty , 
and there is little mixing of the impurity ion from a mother liquor, 
for this reason, growth or the floe under temporary quenching is 
controlled and the degree of sintering is improved. 

[0005] in addition, it mixed after preparing yttrium oxide powder and 
aluminum oxide dust, sintering and solid phase reaction were performed 
to coincidence, and the solid phase technique which manufactures a 
yttrium aluminum garnet transparence sintered compact was also 
developed. 
[0006] 

[Problem(s) to be Solved by the invention] However, although after 
temporary quenching remained [ the configuration of the powder which 



precipitated as still more nearly granular which precipitation takes 
for a long time in order that ureas including a urea being required 
for a large quantity may pyrolyze it gradually for the manufacture 
approach of the yttrium aluminum garnet powder by the above-mentioned 
amelioration homogeneous precipitation method ] and it was not the 
case of jelly-like precipitation, there was a fault of big floe being 

?enerated and the improvement of a degree of sintering was inadequate. 
0007] in order to obtain the yttrium aluminum garnet which does not 
become and have presentation fluctuation in cost quantity since it is 
necessary to prepare the powder of the yttrium oxide which was 
excellent in reactivity or a degree of sintering by the alkoxide 
method etc. beforehand, or an aluminum oxide, baking of long duration 
is required for the solid phase technique which mixes and sinters 
oxide powder at an elevated temperature -- etc. -- there was a fault. 
[0008] By the way, generally, if temporary quenching of the aluminum 
hydroxide is carried out, much detailed aluminum-oxide mi crocrystal s 
will form the huge floe which arranged the crystallographic axis of 
each other and was combined firmly. The floe to which the 
crystallographic axis of microcrystal was equal resembles the skeleton 
particle which is the ensemble of microcrystal who left the appearance 
of mother salt, as a result of the crystal structure of mother salt 
ruling over and pyrolyzing. However, since the primary particle of the 
aluminum hydroxide which precipitated from the water solution is very 
detailed and smaller than the microcrystal of the aluminum oxide 
obtained after temporary quenching, it cannot explain structure of the 
floe of an aluminum oxide with the generating model of the 
conventional skeleton particle. In this case, it is the process which 
dries and carries out temporary quenching of the aluminum hydroxide, 
and when the primary particle of an aluminum hydroxide or the 
microcrystal of an aluminum oxide carries out a rearrangement, it is 
similar to a skeleton particle and it should be thought that it grew 
up to be the floe to which the direction of a crystallographic axis is 
equal. Anyway, since the attainment consistency by sintering is 
governed by the magnitude of floe, the aluminum hydroxide is 
considered to be one of the typical mother salt which becomes 
difficulty degree-of-sinterinq powder (the ceramics, vol.11, no. 12, 
pp. 1101-1108) . Also when similarly carrying out temporary quenching of 
the precipitation which coprecipi tated and obtained the nydroxylation 
yttrium and the aluminum hydroxide, the floe of a yttrium aluminum 

?arnet similar to such a skeleton particle grows. 
0009] For this reason, by the former, most things for which the 
yttrium aluminum garnet powder of sinterable nature is manufactured 
from precipitation of a hydroxide were not considered. Invention of 
this application is made in view of the situation as above, cancels 
the fault of the manufacture approach of the conventional yttrium 
aluminum garnet powder, and aims at offering the manufacture approach 
of the yttrium aluminum garnet powder of the sinterable nature which 
can manufacture the yttrium aluminum garnet powder which has the 
yttrium produced by the far easy chemical technique rather than the 
alkoxide method, and the degree of sintering which was excellent from 
precipitation of the hydroxide of aluminum. 
[0010] 

[Means for solving the Problem] invention which this application 
requires for claim 1 as what solves the above-mentioned technical 
problem The water solution which discovers basicity is added to the 
acidic solution included at a rate of the yttrium aluminum garnet 
which generates yttrium ion and aluminum ion. Precipitation of a 
hydroxylation yttrium and an aluminum hydroxide is made to generate, 
keeping pH at 6.5-10. Or multiple-times rinsing is carried out. this 
precipitation -- the precipitation which carried out separation 
removal of most mother liquors, and remained, or 1 more time -- It is 
0.1 to the volume of precipitation, without drying the precipitation 
which carried out separation removal of most penetrant removers, and 
remained. It distributes to the organic solvent more than the amount 
of double. Subsequently, after drying, the manufacture approach of the 



yttrium aluminum garnet powder of the sinterable nature characterized 
by carrying out temporary quenching at 500-1400 degrees C is offered. 
[0011] Moreover, in invention concerning above-mentioned claim 1, in 
case invention concerning claim 2 of this application distributes 
precipitation of a hydroxylation yttrium and an aluminum hydroxide to 
an organic solvent, after it distributes to the organic solvent which 
dissolves water first and it carries out separation removal of most 
liquids, it distributes to the organic solvent which hardly dissolves 
water, and it offers the manufacture approach of the yttrium aluminum 

?arnet powder of sinterable nature subsequently dried. 
0012] 

[Embodiment of the Invention] Hereafter, it explains in more detail 
about the manufacture approach of the yttrium aluminum garnet powder 
of the sinterable nature invention this application. By invention of 
this application, it has sinterable nature from precipitation of the 
hydroxide of the yttrium produced by the far easy chemical technique 
and aluminum, and manufacture of the yttrium aluminum garnet powder of 
a high grade is attained from the conventional alkoxide method. 
**** of <A> precipitation — the acidic solution which contains in 
invention of this application the yttrium ion used for the manufacture 
approach of the yttrium aluminum garnet powder of sinterable nature 
and aluminum ion is obtained by dissolving yttrium sulfate, a yttrium 
chloride, a nitric-acid yttrium, etc. in the aqueous acids obtained by 
whether water-soluble aluminium compounds, such as the aqueous acids 
containing aluminum ion, for example, an aluminum sulfate, an ammonium 
alum, an aluminum chloride, and an aluminium nitrate, are dissolved in 
water, or aluminum is dissolved in the sulfuric acid of suitable 
concentration, a hydrochloric acid, a nitric acid, etc. Moreover, the 
acidic solution containing yttrium ion and aluminum ion is obtained by 
dissolving an yttrium and aluminum in the sulfuric acid of suitable 
concentration, a hydrochloric acid, a nitric acid, etc. The 
concentration which makes saturated-solution concentration an upper 
limit is sufficient as the concentration, and it is [as opposed to / 
preferably /ll. of water ] 0.05-0.5 by 50Y3 aluminuml2 conversion, it 
may be about a mol . 

[0013] The water solution which discovers the basicity used for 
invention of this application will not be restricted especially if pH 
of the water solution containing yttrium ion and aluminum ion can be 
made into the range of 6.5-10. It is based on a hydroxylation yttrium 
precipitating by six or more pH in limitation of pH 6.5-10, and 
dissolving an aluminum hydroxide by 12 or more pH. As long as it is in 
this pH range, both hydroxides precipitate completely on parenchyma. 
As a water solution which discovers basicity, water solutions, such as 
ammonia, a urea, an ammonium carbonate, and an ammonium 
hydrogencarbonate, are illustrated. The concentration of these water 
solutions is good by the concentration of the arbitration which makes 
saturated-solution concentration an upper limit, and is about 0.05-3 
mols preferably at 11. of water. 

[0014 J since an ammonium carbonate and an ammonium hydrogencarbonate 
have the capacity which generates carbon dioxide gas and stirs 
reaction mixture when they are added to an acidic solution, they are 
desirable to making uniform precipitation generate. ** with the stable 
compound which decomposes gradually in reaction mixture like a urea, 
and discovers basicity especially since granular high precipitation 
is made to generate, it is desirable, on the other hand about this 
kind of compound, the reagent with which reaction time becomes long is 
expensive etc. -- since there is a fault, the compound which 
decomposes gradually in reaction mixture like a urea, and discovers 
basicity becomes suitable to manufacture the exotic material which 
wants to avoid grinding after temporary quenching if possible and 
which raised added value like a super-high grade ingredient. 
[0015] when the coprecipitation of a hydroxylation yttrium and an 
aluminum hydroxide has the high concentration of the nitrate ion in 
the solution which this generates, or a chlorine ion, primary 
particles are condensed coarsely and filtration becomes comparatively 



easy. However, except precipitation containing sulfate ion, 
condensation solves easily in rinsing and it becomes jelly-like 

Precipitation. If jelly-like precipitation is dried, a firm lump will 
e formed, even if it grinds and carries out temporary quenching with 
an alumina mortar etc., precise and firm floe will grow, and it will 
become a difficulty degree of sintering. However, even if it becomes 
jelly-like precipitation, the lump of the powder dried after 
distributing to an organic solvent is brittle, and can grind easily 
with an alumina mortar etc. So, in invention of this application, 
precipitation of a hydroxylation yttrium and an aluminum hydroxide is 
distributed to an organic solvent, and a degree of sintering is 
improved. 

[0016] However, since the inclination for firm floe to be intermingled 
is in the yttrium aluminum garnet powder after temporary quenching, in 
order to destroy condensation completely, grinders, sucn as a ball 
mill, need to grind. Moreover, the desiccation object of precipitation 
of a hydroxylation yttrium and an aluminum hydroxide which carried out 
filtration separation of nitrate ion or the hydrochloric-acid ion from 
the water solution included so much is not so firm as the desiccation 
object acquired from precipitation of the shape of jelly by rinsing. 
However, the degree of sintering of the powder finally obtained for 
impurities, such as nitrate ion which remains after desiccation in 
this case even if it performs organic solvent processing, and a 
chlorine ion, deteriorates somewhat from the case where organic 
solvent processing of the jelly-like precipitation is earned out. 
[0017] precipitation of the hydroxylation yttrium and aluminum 
hydroxide which were generated from the water solution containing 
sulfate ion on the other hand -- ** -- high floe is formed. This floe 
is comparatively stable, even if it rinses 2 to 3 times, it does not 
change even in the shape of jelly, and filterabili ty is comparatively 
good. Especially the floe of the precipitation generated in the 
temperature of 50 degrees C or more is stable, thus, ** -- if it is 
high and stable floe is distributed to an organic solvent, whether the 
moisture in floe is easily permuted by the organic solvent, dries 
after filtration, or it evaporates and it dries dispersion liquid, 
without filtering, grinding of desiccation powder will be easily 
attained to a detailed particle, it realizes, as long as sulfate ion 
exists in a solution, and such effectiveness of sulfate ion is equally 
realized, before precipitation generates sulfate ion even if it adds, 
and whether it adds to the suspension after precipitation generates or 
nitrate ion and a chlorine ion exist. 

[0018] Furthermore, in the case of sulfate ion, the growth promotion 
effectiveness of the floe in a temporary quenching stage can also be 
disregarded compared with nitrate ion or a chlorine ion. in these 
semantics, it can be told to a raw material that a sulfate or an 
ammonium sulfate is desirable. As mentioned above, although sulfate 
ion is effective in invention of this application, the critical point 
has that effectiveness by the low concentration side, namely, — if 
0.05 or more-time sulfate ion exists to the total quantity of yttrium 
ion and aluminum ion -- ** granular high precipitation generates 
and the stability of a granular particle increases along with the 
increment in sulfate ion concentration. However, sulfate ion is 1.2. 
when it becomes more than twice, when temporary quenching is carried 
out under the effect of the sulfate ion incorporated by the 
coprecipi tation of a hydroxylation yttrium and an aluminum hydroxide, 
big floe generates, and it becomes impossible to make a precise 
sintered compact. For this reason, practical sulfate ion is 0.05-1.2 
at the ratio of concentration to the total quantity of yttrium ion and 
aluminum ion. It is in the range. Preferably, it is 0.2-1.1. it is the 
range. 

[0019] and the precipitation which carried out separation removal of 
most mother liquors, and remained in this way on that occasion 
although precipitation of the hydroxylation yttrium and aluminum 
hydroxide which were generated was separated from dispersion liquid in 
invention of this application -- 1 time or multiple-times rinsing 



is carried out and separation removal of most penetrant removers is 
carried out. As an approach of separating precipitation from 
dispersion liquid, the decantation method and filtration are adopted 
suitably. 

when the precipitation which is beyond distribution to the <B> organic 
solvent, and was made and separated [ generated and ] is dried, even 
if the primary particle of precipitation carries out a rearrangement, 
firm floe is formed and it distributes to an organic solvent, it is 
difficult to cancel condensation structure completely. Then, in 
invention of this application, it distributes to an organic solvent, 
without drying precipitation. It is desirable to precede with this and 
to rinse precipitation in distribution, as above-mentioned. The 
nitrate ion and the chlorine ion under precipitation are for promoting 
growth of floe during temporary quenching, and when it carries out 
temporary quenching of the precipitation to coincidence, it is also 
for harmful gas, such as nitric-acid gas, chlorine gas, and a sulfur 
dioxide, to occur. The approach usually performed is sufficient as the 
approach of rinsing, and it is good in the purity of extent it is 
expected in general rinsing that wash water is also, usually, ion 
exchange water and distilled water are used. 

[0020] The role which prevents formation of the firm floe which an 
organic solvent is permuted by the water under precipitation which 
remains after removing most moisture, and weakens the bonding strength 
between particles, and is produced when it dries is played. Although 
an organic solvent with hydrophilic properties, such as ethyl alcohol, 
methyl alcohol, propyl alcohol, butyl alcohol, a hexanol , an octanol , 
an acetic-acid ISOA meal, and a polyethylene glycol, or a polarity can 
be illustrated as such an organic solvent, for example, if the above 
purpose of use is filled, especially the class will not be restricted. 
Moreover, an organic solvent can also be made into those one sort or 
two sorts or more. 

[0021] Even if it filters again after the organic solvent which can 
dissolve water in an organic solvent, for example, a carbon number, 
distributes since three or less alcohols can distribute precipitation 
easily and can also incorporate the water under precipitation, most 
moisture is removed, and a particle front face can be covered by the 
organic solvent, however — the case where the organic solvent which 
can dissolve water is chosen since the effectiveness is not so large - 
- the assistance of sulfate ion -- ** — it is desirable to generate 
precipitation of high floe. 

[0022] And desiccation is performed after removing the organic solvent 
containing water. Or desiccation may be performed by evaporating an 
organic solvent with moisture, with precipitation distributed. It is 
difficult on parenchyma to distribute the settlings containing water 
on the other hand by the organic solvent which does not dissolve 
water. So, in choosing the organic solvent which does not dissolve 
water, the moisture which has covered the particle front face is 
evaporated and the molecule of an organic solvent permutes the water 
molecule on the front face of a particle at the same time it heats 
carrying out stirring mixing of the organic solvent including 
precipitation and evaporates an organic solvent. If an organic solvent 
is boiled, since the water molecule on the front face of the primary 
particle of precipitation will permute by the organic solvent molecule 
promptly, it is desirable. Neither is available, even if it carries 
out until the molecule of an organic solvent fully covers a 
precipitation particle front face, even if it performs evaporation of 
an organic solvent until it dries, what is necessary is for filtration 
*ust to remove an organic solvent in that case. 

0023] For the amount of an organic solvent, the effectiveness of the 
distribution to such an organic solvent is 0.1 to the volume of 
precipitation. It accepts more than by twice. Effectiveness improves 
so that the amount increases, but if it exceeds an amount 20 times, 
especially the improvement in remarkable effectiveness will no longer 
be accepted. In addition, after distributing precipitation in 
invention of this application to the organic solvent which dissolves 



water first and carrying out separation removal of most liquids, when 
water is distributed to the organic solvent which hardly dissolves, 
since it is removed by filtration, the amount of organic solvents to 
evaporate can be reduced sharply and working hours are shortened, most 
organic solvents are desirable. 

The hydroxylation yttrium and aluminum hydroxide which carried out <c> 
temporary-quenching coprecipi tation are detailed, for this reason, a 
reaction advances promptly also at low temperature comparatively with 
500 **, and a stable yttrium aluminum garnet generates them to the 
melting point- Therefore, the range of 500-1400 degrees C is suitable 
for temporary-quenching temperature, and it is 700-1350 degrees C 
preferably. 

[0024] An example is shown below and the manufacture approach of the 

yttrium aluminum garnet powder of the sinterable nature invention this 

application is explained in more detail. 

[0025] 

[Example] 

(An example 1, example 1 of a comparison) After dissolving nitric-acid 
yttrium 22g and ammonium-alum 45. 3g in 1000ml distilled water, aqueous 
ammonia was added and pH was adjusted to 8. And this solution was held 
at 90 degrees C for 2 hours, keeping pH at 8. After filtering the 

Generated precipitation, with distilled water, it washed twice and 
iltered again. The obtained precipitation is equally divided into two 
and it is 200ml immediately about one (example 1) of these. It 
distributes to isobutyl alcohol, dispersion liquid were quietly boiled 
in the nitrogen gas air current, moisture and an organic solvent were 
evaporated, and it dried. Precipitation (example 1 of a comparison) of 
the remaining one half was air-dried in the nitrogen gas air current. 
Both powder was lightly understood by the alumina mortar and the 
alumina pestle after desiccation, and temporary quenching was carried 
out at 1100 degrees C. 

[0026] in this way, after breaking the obtained temporary-quenching 
powder for about 3 minutes by the alumina mortar and the alumina 
pestle, metal mold is used, and it is pressure 30MPa. It fabricated, 
and after carrying out the hydrostatic-pressure press by 200MPa(s) at 
the pan, it sintered at 1500 degrees C among the atmospneric-ai r 
ambient atmosphere for 2 hours, when the sintered density of the 
obtained sintered compact was investigated, the direction (example 1) 
which carried out organic solvent processing was 95% of theoretical 
density, and the more nearly unsettled one (example 1 of a comparison) 
was 65%. 

[0027] Moreover, organic solvent processing and an unsettled yttrium 
aluminum garnet are used as a tablet with a diameter [ of about 5mm ], 
and a die length of about 6mm, respectively, and they are 10 degrees c 
/ min about this. Contraction by sintering when carrying out a 
temperature up to 1570 degrees C was investigated. Drawing 1 showed 
the result. The yttrium aluminum garnet (example 1) which carried out 
organic solvent processing is far good compared with that (example 1 
of a comparison) in which a contraction property does not carry out 
organic solvent processing so that clearly from this drawin g 1 . 
(Example 2 of a comparison) After dissolving nitric-acid yttrium 7g, 
ammonium-alum 14. 4g, and 50g of ureas in 1000ml distilled water 
according to the approach indicated by JP, 2-92817, A, the temperature 
up was carried out to 95 degrees C, and it held to this temperature 
for 5 hours. Subsequently, 21. water was added, disassembly of a urea 
was stopped, and it filtered. The generated precipitation was rinsed 3 
times and it was air-dry in the nitrogen gas air current. The same 
processing as an example 1 was performed to the powder after 
desiccation on the same conditions. 

[0028] when the sintered density of the obtained sintered compact was 
investigated, the sintered density of a yttrium aluminum garnet was 
70% of theoretical density. Moreover, contraction by sintering was 
investigated like [ yttrium aluminum garnet / this J the example 1, 
and that result was shown according to draw ing 1 . 

(Example 2) It is 500ml in nitric-acid yttrium 11.02 g and 18. 8g of 



aluminium nitrates. After dissolving in distilled water, aqueous 
ammonia was added, pH was adjusted to 8, the precipitation generated 
after maintaining at this pH for 2 hours was filtered, and it 
distributed to isobutyl alcohol. Subsequently, dispersion liquid were 
quietly boiled in the nitrogen gas air current, moisture and an 
organic solvent were evaporated, and it dried. The same processing as 
an example 1 was performed to the powder after desiccation on the same 
conditions . 

[0029] when the sintered density of the obtained sintered compact was 
investigated, the sintered density of a yttrium aluminum garnet was 
85% of theoretical density. Moreover, contraction by sintering was 
investigated like [ yttrium aluminum garnet / this J the example 1, 
and that result was shown according to drawing 1 . of course, 
invention of this application is not limited By the above operation 

?estalt . 
0030] 

[Effect of the Invention] By invention of this application, 
versatility is satisfactory and the yttrium aluminum garnet powder of 
sinterable nature can be manufactured as explained in detail above. 
Moreover, an organic solvent burns during temporary quenching, it is 
completely removed from powder and the yttrium aluminum garnet powder 
obtained also serves as a high grade. For this reason, the yttrium 
aluminum garnet powder of the sinterable nature manufactured by 
invention of this application becomes very useful as raw material 
powder for manufacturing high-class ceramics, such as transparence 
sintered compacts, such as Na arc tube and a laser host ingredient, 
and a corrosion resisting material. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer, so the translation 
may not reflect the original precisely. 

2. **** shows the word wnich can not be translated. 
3. in the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the correlation diagram having shown change of 
contraction by sintering of the yttrium aluminum garnet manufactured 
by the manufacture approach of the yttrium aluminum qarnet powder of 
the sinterable nature invention this application with the example of a 
comparison. 



[Translation done.] 
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